The use of the daylight lamp in volumetric and colorimetric analysis by Singleton, William
424 SINGLETON: THE USE O F  THE DAYLIGHT LAMP 
The Use of the Daylight Lamp in Volumetric 
and Colorimetric Analysis. 
BY WILLIAM SINGLETON. 
(Read at the Meeting, June 7, 1922.) 
THE recent advent of the daylight lamp and its commercial use in the matching 
of colours, where such matching was impossible in the light from the ordinary 
electric lamp, led to the investigation of the possibilities of its application 
in removing the difficulties which often occur in the process of volumetric and 
colorimetric analysis with the use of indicators in artificial light. The chief 
difficulties are in the sharpness of the end-point and the accuracy.of noting the 
colour change of the various indicators used in such work. I t  is not always 
possible or convenient to carry out titrations involving the use of the indicators 
in actual daylight. 
The results of these investigations show the comparative merits of the daylight 
lamp in relation to the ordinary electric lamp and to natural daylight, and also the 
close concordance of the results obtained by the use of the daylight lamp with 
those obtained by natural daylight. The daylight lamp has decided advantages 
over the ordinary lamp in increasing the efficiency of many chemical indicators, 
and is, in consequence, being employed in these laboratories. 
INDICATORS.-The indicators used in these investigations were : -Thymol 
blue (acid range) ; thymol blue (alkaline range) ; bromphenol blue; methyl red; 
brorncresol purple; bromthymol blue; phenol red; cresol red; cochineal ; Congo red; 
dimethyl-amino-azo-benzene ; lacmoid ; litmus ; inethyl orange ; phenolphthalein ; 
and t hymolpht halein. 
TESTS APPLIm.-Severd titrations were carried out, and observations 
carefully made of the limits of the colour range, and the sharpness of the end- 
point. One-fiftieth N solutions of acid and alkali were used throughout the 
titrations. In each case 50 C.C. of the solution, either acid or alkali, were taken, 
and no further dilution with distilled water was made. 
The investigations with the daylight lamp were made in a room entirely 
illuminated by two 110 volts/200 watts daylight lamps ; other titrations were 
also undertaken by the light of two 60 watts daylight lamps. Further experi- 
ments with 100 watts lamps proved similarly successful. 
The titrations by ordinary artificial light were carried out in the chemical 
laboratory illuminated by 100 watts vacuum lamps. Those by natural daylight 
were made out of doors, in the shade, and free from direct sunlight. 
DEGREE OF AccuRAcu.-The following table shows the range of colour change 
of the end-poirlt expressed as parts of a C.C. of 1/50 N solution, when each of the 
indicator dyes was used in natural daylight, artificial daylight and ordinary 
artificial light respectively. 
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The parts of a C.C. indicate the length of the colour-range covered by the end- 
point in the respective lights, and also indicate the degree of accuracy with which 
i t  is possible to determine the end-point of the titration. The number of drops 
of indicator used are also shown, together with the strength of the indicator 
solution. 
Degree of accuracy found Fossible in 
determination of end-point 
Indicator 
Strength of 
Indicator 
solution 
Per Cent. 
Thymol blue 0-04 
Rromphenol blue 0.04 
Bromcresol purple 0.04 
Phenol red 0.02 
Cresol red 0.02 
Cochineal - 
Dimethyl-amino-azo-benzene 0.04 
Lacmoid - 
Litmus - 
Phenolphthalein 0-04 
Thymolpht halein 0.04 
Methyl red 0.02 
Bromthyniol blue 0.04 
Congo red - 
Methyl orange 0.02 
Drops of 
Indicator 
used 
3 
3 
3 
3 
5 
3 
3 
10 
3 
3 
5 
5 
3 
3 
5 
r 
Natural Artificial 
Daylig lit Daylight 
N/50 N150 
Solution C.C. Solution C.C. 
0.1 0.1 
0.15 0.20 
0.15 0-15 
0.20 0.15 
0.10 0-20 
0-05 0.05 
0.05 0.05 
0.20 0.1 5 
0.20 0-20 
0.35 0-30 
0-25 0-30 ’ 
0.20 0.20 
0.30 0.25 
0.10 0.10 
0.80 0.10 
3 
Ordinary 
Artificial light 
N/50 
Solution C.C. 
0.05 
0-20 
0.20 
0.20 
0.20 
0.10 
0.10 
0.20 
0.25 
0.40 
0-30 
0.30 
0.50 
0.20 
0.20 
Other titrations were made; for instance, ‘(spot” titrations, with the use of 
an external indicator. I t  was noted that the use of artificial daylight from the 
daylight lamp increased the accuracy of titrations such as the estimation of lead 
by means of a standard solution of ammonium molybdate, with use, as a “spot” 
indicator, of a 0.5 per cent. solution of tannic acid. The colour-change of the 
indicator from pale yellow to yellowish-brown was much sharper, and consequently 
more accurately observed, than in natural daylight or artificial light. The 
same remark also applies to the uranium titration in the estimation of 
phosphoric acid, with the use of powdered potassium ferrocyanide as “ spot ” 
indicator. The Kessler test €or ammonia, and the titration with the use of cochineal 
in the estimation of nitrogen, also proved more accurate in artificial daylight, 
and much more easily observed than in ordinary artificial light. 
I t  will be noticed from the foregoing table that the range of colour covered 
by the end-point with some of the indicators used was shorter and more accurately 
observed in artificial daylight than in natural daylight. With other indicators it 
was at  least as good. In a few cases only was the end-point sharper in ordinary 
artificial light. 
In addition to increasing the accuracy of these titrations, the use of the 
daylight lamp greatly increased the ease with which this accuracy could be attained. 
It is difficult, however, to express in actual figures the degree of ease with which 
titrations may be made under the different lighting conditions, and it is only by 
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actual practice that one can appreciate the advantages (which are considerable) 
of the daylight lamp for such work. 
The lamps used were of the tungsten filament type fitted with “daylight” 
glass bulbs, and made by the Osram-G.E.C. Lamp Works. Any reasonably 
accurate daylight-glass filter will of course produce the same result, but the day- 
light lamps, as used in these investigations, are inexpensive. The cost of a day- 
light lamp is 25 per cent. more than that of the ordinary electric lamp. They 
are also easy to manipulate, it being only necessary to replace the ordinary 
electric lamp by one of the daylight type. 
RESEARCH LABORATORIES OF 
THE GENERAL ELECTRIC OMPANY, LTD., LONDON. 
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